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AUTHORS: Drits, M.Ye., Mal'tsev, M.V,, Sviderskaya, Z.A.,
~—amt—Padezhnovas Ye.M.

TITLE: Alloys of Magnesium Containing Thorium

PERTODICAL: Akademiya nauk SSSR. Institut metallurgii.
Trudy, No.4, 1960. Metallurgiya, metallovedeniye,

fiziko-khimicheskiye metody issledovaniya, PP-. 74-83

TEXT: Several binary and ternary magnesium-thorium alloys
have been investigated using additions of manganese, cerium,
aluminium, zinc, calcium and zirconium.

magnesium-thorium alloys and also the e
the properties at both room and elevated temperature were examined.

The alloys were cast in a 20 mm diameter metallic mould heated to
50-60 °C. The main method of investigating the properties
consisted of short-time (30 sec) and long-time (60 min) hardness
measurements. The hardnesses were measured at room temperature
and 300 °C using a 10 mm ball and a 100 kg load. The alloys were
stabilised at 300 ©C for 100 hours before testing. Measurements
were also made after quenching from 565 oC. A marked increase
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occurred in the hardness of magnesium in the cast and stabilised
conditions with increase in thorium content to 4%. Further
increases in thorium content to 6-10% had not much effect. The
hardness decrcased somewhat after the stabilisation treatment.
After quenching the alloys from 565 °C, the hardness increased
with increasing thorium content up to 10%. The prolonged hardness
gave extremely high values. From microstructural and thermal
analysis it was shown that the magnesium-thorium system is of the
eutectic type. The eutectic consists of a-solid solution and the
compound MgesTh, melting at 40-42% thorium and 580 ©C, (Fig.2).

The solubilgty of thorium at the eutectic temperature is 5% and at
300 °C, 0.5%. Microhardness measurements showed that the hardness
of the compound was 306 kg/mm2, the eutectic was 118 kg/mm2, and
the solid solution was 74 kg/mmz. corresponding to a hardness for
magnesium of 47 kg/mm2. The effect of the additions of the
various elements was studied using an alloy containing 3% thorium,
Cerium had the greatest effect on the properties at room
temperature, the hardness continuously increasing up to 6% cerium.
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¢ Calcium and zinc had a positive effect up to 0.5-1%, further

© | additions showing no change. " Low additions of manganese and’

i ‘aluminium gave a decrease in hardness. Further addittons gave an

{7 i increase. The greatest effect .on the prolonged hardness at 300 °C

© . i was shown by 0.6~1% manganese. Cerium also showed an increase,

but to a lesser degree. :
There are 5 figures, 6 tables and 3 English references.
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Science) Moscow, Metallurgizdat, 1961. 170 p. 3700
coples printed.

Ed.: L.M. Mirskiy; Ed. of Publishing House: Ye.I. Levit; Tesch.
Ed.,: A.I., Karasev.
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application of this metho

d for studying the processes of orys-
tallization,'modifioation

N, and the distribution of alloying
elements and impurities in alloys,

Problems connected with
the use of this method for studying the redistribution of alloy-~
ing elements in alloys taking place

elevated temperatures. No personalities are mentioned. There
are 159 references, mostly Soviet,
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AUTHORS ¢ prits, M.Ye., Svidernkayd. Z.A., Kadaner, E.S. and
Sinel'nikOVA,'A.A._(Moscow)
TITLE: Recrystallisntion and softening at elevated

temperatures of magnesium alloys containing manganese,
aluminium and calcium

PERIODICAL? Akademiya naﬁk 8SSR. Izvestiya. otdeleniye tekhniches~
kikh nauk, Metallurgiya i toplivo, 1961, No.lh,

TEXT: An attempt is made to compare the effects of Mn, Al
and Ca on the recrystallisation of magnesium with the effects of
the same elements on the high-temperature strength, 10 mm thick
blocks, cast in a metal mould, were hot rolled at 430°C to a
thickness of 2.5 mme The sheet obtained was annealed at 350-450‘6
to a grain size of about 20 v, and cold rolled to a thickness of
about 1 mm. The cold-worked layer was removed by treatment with
an agqueous nitric acid solution. Recryatallisation was investi-
gated by microscopic analysis (the appearance of new grains), J&
hardness measurements (a point of inflexion in the hardness
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AYTHORS: Drits, M. Ye., Sviderskaya, Z.A., Rokhlin, L.L.

TITLE: Investigation of the decomposition of a supersaturated solid solution of
neodymium in magnesium.

Sd?JRCE: Akademiya nauk SSSR. Institut . metallurgii. Issledovaniye splavov
! tsvetnykh metallov. no.3. 1962, 68-74.

TEXT: The paper describes an experimental investigation of the decomposition
of the supersaturated solid solution of Nd in Mg during artificial aging after
quenching, 2 procedure which yields maximal hardness at room T and up to 250°C.
Because of the substantial chemical similarity of the rare-earth elements having an
identical structure of the outer electron shells, the investigation of the aging
behavior of Nd was made in comparison with that of the widely utilized Ge. The two
comparison alloys were prepared in an electric resistance furnace with steel cru-
cibles. Two Nd-containing alloys (1.1% Nd and 2% Nd) and a 2.4%-Ce alloy were
prepared. Rods 10.5-mm diam were hot-extruded; the Mg-Nd alloys were water
quenched at 535°C, the Ce alloy at 575°, The pre-quench heating was performed by
4-hr soaking in a sulfurous atmosphere. The study of the aging process comprised
a comparison of the changes in hardness (Hv), specific electrical resistance, and
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microstructure. X-ray metallography was not effective since the formation of the
Mg-Nd solid solution produces only a relatively small change in lattice parameter
because of the small solubility {in at.-%) of Nd in Mg. 2- to 100-hr aging of the

1.1% Nd alloy was performed at 150, 175, 200, 250, and 300°C. Curves reveal a
maximum at a fairly constant Hy, level up to 200°, but which is attained after aging
times that decrease with increasing T, and with H,, values decreasing both in value
and in time of attainment at higher T. The resistance (R) measurements show a drop
in R with aging time and an increase in steepness of the drop with aging T. This drop
in R is attributed to a segregation from the supersaturated solid solution of particles
of a second Nd-rich phase. No "first-stage' aging phase accompanied by an increase
in R, comparable to that of Al alloys, is observed. Verification tests comparing the
hardness and the R of specimens aged at room T and briefly at 150°C showed that

an increase in occurred only in conjunction with a drop in R, which indicates

that in the aging 6f Mg-Nd alloys the hardening is attributable solely to the segrega-
tion of crystals of a Nd-rich phase from the supersaturated solid solution. Micro-
scopically the segregation of the second-phase particles required much more time

to bacome evident than did the R-drop indication. The first Nd-rich crystals
appeared predominantly along the grain boundaries, but subsequent crystals could

be identified even within the solid-solution crystals. The growth of the crystals be-
came more pronounced with increasing T and lengthening aging time; it was more
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evident in the 2%-Nd alloy. Comparison observations of the 2%-Nd and the 2.4%-Ce
alloys showed them to be maximally supersaturated solid solutions. Comparative

R and H. measurements show a drop in R up to 250° and a constant R at higher
aging T ' for both alloys. Max Hy, for the Ce alloy occurs at 170°, for the Nd alloy
190°C; the relative gain in Hy is greater for the Nd alloy. A comparison of the

. one-hour Brinell hardnesses of the 3 alloys tested suggested that the quenched j
solid solution of Mg with 2% Nd is more highly concentrated than the other 2 alloys,

. and that upon aging the quantity of second phase in the form of dispersed particles

in that alloy is greater. This is taken to indicate that the role of dispersed particles,
segregated in the decomposition of a supersaturated solid solution, in the hardening
of Mg alloys is considerably greater at 250° than at room T. There are 4 figures,

1 table, and 12 references (8 Russian-language Soviet and 4 English-language).

ASSOCIATION: None given.
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Effect of additional alloying on the properties of alloys in

the system Mg ~ Th - Mn. Issl. splav. tsvet. met. no.33186-92

162, (MIRA 15:8)
(Magne sium-thoriun-manganese alloys)
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AUTHORS ¢ Drits, M. Ye., Sviderskaya, Z. A,, Rokhlin, L.L,

TITLE: The effect of some elements upon the mechanical properties of
magnesium-naodypium alloys

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Tsvetnapa metallurgiya,
no. 3, 1962, 117 - 121 ‘

TEXT: The investigation was made with magnesium-neodymium alloys-in de-
formed state. Grade Mgl magnesium (99.91% Mg), magnesium-neodymium addition-
alloy, and magnesium addition-alloy with other metals, were used as charge ma-
terials for preparing the alloys to be investigated, The ‘following components
were added: cadmium, lithium, aluminum, zinc, tin, bismuth, calcium, manganese,
silicon, barium and cobalt. The alloys were heat-treated by quenching and arti-
ficial aging. The quenching temperature for the alloys was 535°C, with the ex-
* ception of Zn and Ca (435 - 515°C), The specimens were quenched for 4 hours in
sulfur dioxide atmosphere and air-cooled. Aging was performed at 175°C for 24
hours. The tests show that none of the alloying components used caused a sub-
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stantial increase of strength Properties, although slight effects were observed

in some cases, Cadmium and manganese raised Yield strength and silicon increased
ultimate strength; some strength increase wasg observed in alloying with cobalt,

At elevated temperatures g 8light increage in strength wasg caused by the addition

of cadmium (at 200°C) and manganese, cobalt and silicon (at 300°C),” he addition

of lithium, barium and caleium did not change the properties of magnesium-

neodymium alloys, Aluminum, tin, bismuth and zine reduced considerably ultimate
strength ang yield point, and raised relative elongation, Investigations of the i/
microstructure of deformed alloys show that the neodymium-phase crystals, ob- ‘A
Served in cast state, dissolve during qQuenching, and that the neodymium passes

into a magnesium-base solig solution in.the cage when the mechanical properties

are not affecteqd or only'slightly raised by the alloying admixture, A connec-

tion between the neodymium solubility, reduced by some elements, and g decrease

in strength wag established, This article wag recommended for publication by the
kafedra tekhnologii metalloy (Department of Metal Techniques) at the Vsesoyuznyy

There are 3 tables and 2 figures,
A, Baykova (Institute of Metallurgy
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AUTHORS : Drits, M.Ye., Sviderskaya, Z.A. and Kadaner, E.S.,
Candidates of Technical Sciences and Fel'gina, S.B,,
Engineer
TITLE: Influence of manganese, aluminium and calcium on the

kinetics of recrystallization of magnesium

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
no.l1ll, 1962, 28-31 -

TEXT: ) The kinetics of recrystallization were studied for
magnesium and magnesium alloys with 0,05-0.09 and 0.9 at.%

Mn, Al and Ca produced from 99,91% pure magnesium, 99,98% pure
aluminium, sublimated calcium and Mg-Mn alloy. Ingots weighing :
0.5 kg from chill moulds were subjected to rolling in two passes. V/
The final rolling was with a reduction of 60% after heating the i
blanks to 300°C. The conditions of deformation were chosen to | —
prevent recrystallization and to obtain a high quality, crack-free
material. Subsequent annealing was at 65-275°C for durations :.C
between 1 min and 40 hours. The kinetics of recrystallization

were studied by subjecting an annealed specimen to local
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deformation, i.e. by indenting with a ball using a hardness-test
instrument, followed by annealing at various temperatures; the
process of recrystallization was investigated by observing the
formation of the finest grains in the indented zone. The time
until recrystallization commences decreases with increasing
annealing temperature; for magnesium this time decreases from

10 hours to a few minutes on increasing the annealing temperature
from 65 to 150°C. For alloys with 0,1 wt.% Mn or Al the decrease
is from 13 and 18 hours, respectively, to 3 min if the annealing
temperature is increased from 75 to 150°C. The activation —
energy of pure magnesium was determined as being 17.5 kcal/g-atom,

which is about half the published value (32 kcal/g-atom) of the
activation energy of self-diffusion. This leads to the

conclusion that the mechanism of recrystallization differs from
the mechanism of self-diffusion. In the case of low contents
of alloying elements,an increase of the time until recrystalliza-
tion commences corresponds to an increase in the activation
energy, whereby the maximum increase dn the activation energy
occurs when magnesium is alloyed with calcium, which has the
strongest braking effect on ctrystallization. An increase in the
Card 2/3
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components. particularly the limjit aolubility in the solid state,
The braking of the recrystallization Process will be the more
intensive the lower the -olubility of the element in solid
magnesium, The Presence in the structure or Particles of othep
Phases 3150 Causes gome braking of the process of recryastalliz,.
tion, However, the effeact of the alloyins element basically
Manifests itself at concentrationg at which the element enters
into the solid solution, There are 3 figures and 1 table, -

-, ASSOCIATION: Institut metallurgii imens 4, A. Baykova
(Institute of Metallurgy imeni A, A’ Baykov)
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DRITS) M.Ye, (Moskva); SVIDERSKAYA, Z.A.(Moskva); ROKHLIN, L.L. (Moskva)

Hardening of alloys in the system magneisus - mecdymium by means of

thermomechanical treatment, Isv, AN SSSR.Otd.tek!\ uk, Met., 1 topl,

1n0,5:191-196 S-0t&2. (MIRA 15:10)
(Magnesium-neodymium alloys—-Hardeping)
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Effect of iron, silicon, and manganese on the properties of
alumiwmm-copper-lithium alloys. Isvy, AN SSSR, Otd, tekh,
nauk, Mst, 1 topl, mo,6:150-158 NK-D '62,

(MIRA 16:1)

(Alumd mum~copper-11thium alloys—Testing)

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041121(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041121

DRITS‘ “o!e.; SWYA, ZOA.’ mn, L.Ll .

Study of the Mg-Nd-Mn alloys in the region adjoining the
-magnesium angle of the system. ‘M.neorg.‘lhiy.“‘l no.l121
272717 D 62, (MIRA 1632)

(Magnesium-npodypl um-manganese alloys)
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AUTHORS: ' - Drits, M.Ya., Sviderskaya, Z.A., Rokhlin, Lele,
Padezhnova, Yo.M. and Yakovleva, L.X.

TITLE: The relationship between strength at elevated tempera-
ture and composition of magnesium~-base alloys .

SOURCE: . : Akademiya nauk SSSR. Institut motallurgi. Trudy.

no. 11. Moscow, 1962. Metallurgiya, metallovedeniye,
fiziko-khimicheskiye metody isslcdovaniya. 12% - 132

TEXT: A study orf the relationship between composition and
strength at high temperatures for deformed and heat-treated
magnesium alloys was carried out, as the only available data
covered a limited number of alloys, in the cast state. The binary
alloys investigated over a temperature range of 150 - 300 C ware:
Mg-Al; Mg=Zn; Mg-Mn; Mg-Th3 Mg-Ce; Mg-Nd and Mg-Ca. Cast
ingots, after cleaning by machining, were pressed into rods,

10.5 mm in diemeter, being deformed by 88%. The Mg~Al agd Mg=-Zn
alloys were homogenized before pressing (at 400 and 340 C, .
respectively) for 50-60 hours; the remaining alloys were not homo-'
genized. The pressing temperature was 300 - 440 “C, the tempersure

Card. 1/3 o ) e

. - S e . [ S,

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041121(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041121

S ik P : e L T S g

o - §/509/62/000/011/009/019
The relationship between ... ‘ EO71/E351 P

of the container being 250 - 400 °%. s ecimens prepared fsom these
rods were hardened in water at 60 -~ 70 °C, Mg-Al from 415 °C,
Ng-Zn from 315 °C, Mg-Mn, Mg-Th and Mg~Ce from 550 °C, Mg-Nd from -
520 °C and Mg-Ca from 490 °C, following which they were stabilised
at the test temperature for 100 hours. The strength-testing of '
the alloys at eclevated temperatures was carried out by deter-
mination of the hardness under prolonged loading {(hours). The
results showed that the best structure for obtaining the maximum
heat~resistance would be different for each system, depending on
the nature of the intermetallic components. In systems having a
high solubility of the alloying element in solid magnesium and
marked changes in solubility with temperature, the best structure
is a highly-alloyed solid solution (Mg-Al, Mg=Zn). This is
particularly the case at higher temperatures. In such systems an
intense development of the interactions at the inter-phase
boundaries and a strong tendency to Wweakening in the second phase
itself lcad in most cases to heterogenization of the structure
having little effect. In systems with a Soverely limited
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alloying~element salubility in solid magnesium and a small change :
in the solubility with temperature, the strongest effects of '
‘alloying are shown by those with a structure of decomposed solid
solution (Mg-Mn, Mg-Th, Mg-Ce, Mg-Nd, Mg-Ca). The appearance in
the alloy. structure of dispersed particles of heat-resistant
secondary phases and the absence of noticeable interaction at the
interphase boundaries at elevated temperatures allow heterogeni-
zation to exert a strong influence. A comparison of the authors!®
results and the published data show a correspondence in the nature
of tho relationships despite the fact that the authors' results
were obtained on deformed and heat-treated materials, and the
published data were for cast alloys. There are 5 figures.

5
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ACCESSION NR: ATLOO9L9S $/2509/63/000/014/0120/0129

AUTHOR: Drits, M. Ye.; Sviderskaya, Z. A.; Rokhlin, L. L.
TITLE: Effect of additional alloying elements on the properties of alloys in x .
the Mg-Nd system

SOURCE: AN SSSR. ' Instltut metallufg!!. Trudy*, no. l4, 1963. Metallurgiya,
metallovedeniye, fiziko-khimicheskiye metody* issledovaniya, 120-129 o

TOPIC TAGS: alloy, alloy mechanical property, magnesium, neodymium, magnesium
alloy, magnesium neodymium alloy, magnesium neodymium manganese alloy, manganese
admixture, cadmium admixture, nickel admixture, silver admixture X

ABSTRACT: Magnesium-neodymium systems possess very good mechanical properties at :
temperatures of 200-300C, making them very useful in industry. Previous studies
have shown that these properties can be improved further by the addition of zir=-
conium to cast alloys or of elements such as Mn, Ni, Zn and Ag to deformed alloys.
The-present study dealt with the effect of 13 alloying elements (Cd, Li, Al, Ag,
Zn, Pb, Bi, Ca, Mn, SI, Ba, Ni and Co), separately and in combination, on the
mechanical properties of deformed Mg-Nd alloys. The alloys were prepared in an
electric furnace under a V12 flux.  After heat treatment (420-460C), the alloys
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were subjected to hot pressing (88% compression), annealed in alr at 535C and aged
at 175C for one day. Comparison of the mechanical properties at 250C shoved that
individual addition of most of these elements to an Mg-Nd alloy containing 2.5%
Nd had no -significant effect on strength, although Co had some positive effect, |
the yleld point was increased by Cd and Mn, and the ultimate strength was increas~
ed by Si. Addition of Al, Sn, Bl or Zn decreased the ultimate strength and yield
point at 250C and increased the plasticity. Examination of the microstructure
- by etching with 0.5% HNO3 also showed no effect except In the case of Al, Sn or
Bi which led to the appearance of a microgranular eutectic resulting from a de-
crease in the solubility of Nd in Mg; although Zn did not change the mic rostruc-
ture, it decreased the melting point. When Cd, Ag or Ni were added to a Mg-Nd-
Mn alloy, the first two had little effect on strength but increased the yield
point at room temperature (in the case of Ag, there was no effect at 300C, while
at 250C the ultimate strength decreased and the yield polnt increased); NI, how- .
ever, increased the ultimate strength at high temperatures, while at room tempera-
ture there was little change in strength and the yield point decreased. Essential= .
.1 ly the same effectswere produced when Cd or Ag were added to a Mg alloy containing X
" 2.5% Nd, 1.5% Mn and 0.2% Ni, the best properties being obtained with 1.83% Cd.
The microstructure of the ternary alloy was unchanged by addition of Cd, but Ag :
and Ni resulted In the appearance of new phases of Mg,Ni and MgsAg. ‘Engineer
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Recrystallization and recovery of magnesium alloys., Issl, splav
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(Magnesium alloys—Metallography)
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5/279/63/000/001/022/023
E040/E451

AUTHORS: Prits, M.Ye,, Sviderskaya, Z.A., Kadaner, E.S.,
Fel'gina, S.B. (Moscow) .

TITLE: Effect 'of some alloying elements on the

- recrystallization of magnesium

 PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye
tekhnicheskikh nauk., Metallurgiya i gornoye delo.
. no.l, 1963, 191-198

TEXT:  The effects were studied of the addition of thorium,
neodymium, zirconium, nickel and barium on the recrystallization
of magnesium, and its reiationship with the strengthening and
weakening of magnesium alloys at various temperatures, The test
alloys were prepared from il"I (MGI)-grade of wmagnesium (99.91% Mg),
electrolytic nickel, barium (99.99% Ba), neodymium (99.9% Nd) and
thorium (99,5% Th), The alloying additions were between 0.1 and
2.0 wt, % with Mg~Ba and Mg-Ni alloys, 0.1 and 0.6 wt.% with Mg-Zr
alloys, 0.2 and 1.0 wt.% in Mg-Th alloys and from 0.1 to 4 wt.¥ in
Mg-Nd alloys. All the test alloys were hot-deformed, cold-
deformed and annealed at temperatures of 50 to 450°C for one hour
before microstructural and X-ray examinations, in order to

Card 1/3 ) ; .-
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determine the initial and final temperatures of recrystallization,

- The experimontally established phase diagrams of the various
binary alloys produced from the results are given together with a
graph showing the recrystallization kinetics of magnesium=-basge -

test alloys. The effaect of the alloying elements on the physico-
‘mechanical properties of the test alloys was investigated in
dctail and the data obtained are tabulated, the effect of each
alloying element being examined individually, In most cases,
rc?rystallization of magnesium-base alloys was found to depend
mainly on-the chemical reaction of the constituents, but the
dimensional factor was also found to be prominent in some cases.,
Soluble alioying elements inhibit the recrystallization of
magnesium much more than the insoluble ones but only if the
influence of the dimensional factor is appreciable: e.g., 0.1 wt.%"
addition of zirconium to magnesium was found to have no ecffect on
the recrystallization temperature of magnesium, as in this case the
dimensional factor is nil, but a 0,15 wt.% addition of Zr raised
the recrystallization temperature of magnesium quite
significantly, due to the appearance of a second segregated phase.
Card 2/3 ' : ' ' A -
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Additions of thorium and neodymium raised the initial recrystalliz-
ation temperature -of magnesium alloys very considerably, and

nickel and barium additions to a much smaller extent, The role

of recrystallization in weakening magnesium~base alloys at

elevated temperatures was oxamined by creop tests on Mg-Ni

specimens carried out for 100 hours at 200°C under a stress of ,
1,75 kg/mm2, after prior annealing at 450°C for 1 hour, Hardness -
tests were carried out on specimens with 0,14% Ni at the test =~
temperature of 125°C. The data obtained are tabulated and their
significance is assessed, It is concluded that recrystallization
plays an important role in the deformation resistance of Mg alloys
at elevated temperatures. There are 6 figures and 3 tables.

SUBMITTED: April 20, 1962
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Effect of plastic deformations on the properties and structure
of aging magnesium alloys containing neodymium, Issl, splav,
tavet, met. not4:157-170 163, (MIRA 16:8)

(Magnesium alloys—Metallography)
(Deformations (Hechnnica?)
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Consfitutional diagrams of the systems magnesium - neodymium,
and magnesium ~ corium, Trudy Inst. met, no,12:143-151 163,
~ (MIRA 16:6)
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Phase rule and equilibrium)
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Effect of ddition elements on *iin P rerties of alloys In the
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. | AUTHOR Drits, M. Ye.; Kadaner, E. S,; Padezhnova, Ye. M. ‘

/PITLE: Phase diagram of the eluminumﬁ&anganeséabadmiuﬁv%ystem
An the area of high aluminum concentration

SOURCE: Zhurnal neorganicheskoy khimii, v. 8, no, 7, 1963,
11661-1667 .

TOPIC TAGSs Al, Mu, cadmium, mechanical property, corrosion
property, eutectic property ’

ABSTRACT: Research on the interaction of components in the system
Al-Mn.Cd 18 of practical interest since alloying with manganese and
cadmium indicates a favorable effect on mechanical and corrosion

properties, Study of the ternary diagram for Al-Mn-Cd was begun ;
from triangulation of the system by 2 polythemal gections with —
iconstant content of aluminum equal to 99 and 95% in order to de- :
‘termine that in the aluminum angle there are 3 areas of primary o
lerystallization: MnA 4 MnAl and Alpha, The data obtained agreed ... -

-best wlth results of work by Dix, Fink and Wiley which determined
;Card 1/2
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" leutectic temperature at 658,5C, content of manganese at eutectic

1.95%, temperature of first peritectic reaction during cooling €8CF
and during heating 710C, Orig. art.has: 9 figures,

ASSOCIATION: none
SUBMITTED: 2Aug2
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DRITS, Mikhail Yefimoyich; ODING, I.A., otv. red.; MUKHIL, G.G.,
red.izd-va; KISELEVA, A.A., tekhn, red.; DOROKHINA, I.M.,
tekhn, red.

[Magnesium alloys for work at high temperatures; properties
of magnesium alloys depending on eompsotion, structure and
temperature] Magnievye splavy dlia raboty pri povyshennykh
temperaturakh; svoistva magnievykh splavov v zavisimosti ot
sostava, struktury i temperatury. Moskva, Izd-vo "Nauka,"
1964. 228 p, (MIRA 17:3

1. Chlen~korrespondent AN SSSR (for Cding).
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t Avmoa' Driu, M. Ye.; Kedaner, E. 8. Padezhnova, ie. M.; Bochvax; %. Re

. 'PITLB. Determination of the bowdaries of mutual solubility of mapgcsnene and
i cadmium in solid aluminum

4 '- ”SOUBCE Zhumal neorganicheskoy khimis, v. 9, no. 6, 1964, 1397-1k02 ] S

; TOPIC TAGS: alumimm, cadmius, manganese, aluxinua alloys, phase equilibria,
* electr!.c properties, ucmltmctun » solubility, mutual solubility

H ABSTBAOT A small smount of cadmiuva in dwmn alloys has an extm]y'bmﬁcm
i . effect on the mechanical as well as the corrosion properties of tha alloy. Censaa
,quentJy, in recent years cedmium is used as an alloying ‘element in alunimm alloys

t which are used under deformation conditions, specifically in tbe refractory alloy

“of the system Al-Cu-Ii-Mn-Cd. In order to determine the natura of the strengthens -
" 4ing of caimium containing alumimm slloys it is necessary to bave data on the -
.. natire of the interaction of cadmium vith aluminum and other alloying components. :
"{This vork was concerned vith the deteminstion of the mutual solubility of cadmiws | -
,mmu’mmmm In this investigation binary end tarmary alloys |-

.- : : . : . ’ NS
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: " i{were prepared containing up t0 2 % of mangsnese snd up to 1 % of cedmium. Tps . !
: vlgdetemination of the solubility was conducted by the miocroscopic analysis mathod -
.10f the faces of specimens vhich were subjected to preliminary electrolytio
':polishing and measurement of electrical systens. The solubility ¢f cosmiz and
-;x;anganeseinduimnhohomhﬂml. Orig. arte has: % tublen end §
‘|figures, . ‘ : . ‘
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AM4016105 BOOK EXPLOITATION ) e . 8/i
'

.Dritl. Mikhail Yefimovich !

. §
Magnesium alloys for operations at elevated temperatures; properties
of magnesium alloys dependent on composition, structure, and tem- ;
~ perature (Magniyevy*ye splavy* dlya raboty* pri povy*shenny*kh :
: temperaturakh; svoystva magniyevy*kh splavov v zavisimosti ot po
i sostava, struktury* { temperatury*), Moscow, Izd-vo "Nauka™, 1964, .
i 228 p, illus,, biblio, Errata slip inserted, 2200 copicl-prtnccd.f
i

TOPIC TACS: magnesium alloy, heat resistant magnesium alloy, alloy
i heat resistance, binary magnesium alloy, ternary magnesium alloy,
3 quarternary magnesium alloy, cast alloy rupture strength, wrought'
alloy rupture strength, complex alloy, alloy property

C it

?PURPOSE AND COVERAGE: This book is intended for engineering personnel
. of sclientific research .institutes snd metallurgical and metal=-vorking'
plants. It may also be useful to students snd aspirants specisl~ |
fzing f{n the metallurgy of light alloys. The book deals with the |
~ urgent problems of studying the heat resistance of magnesium alloys.
! and of.developing new magnesium-base alloys which can be used at :

1
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elevated temperatures, Considerable ‘attention 1s, paid to the effect |
of alloying on the strengthening and softening processes in magne- | ,
sium alloys during heating. Data characterizing the role structure i
plays in ensuring the heat resistance, of magnesium alloys are pre=~ | '
sented, The part devoted to physicochemical analysis of ternary

and more complex magnesium-base alloys is of particular interest,

Also discussed are the lavs governing the relationship between the | .
composition, structure, and heat raliptlncc of magnesium llloyl. A T
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‘SOURCE: 1Ivuz. Tsvetnaya watallurgiya, no. 5, 1965, 101-107

TOPIC TAGS: 1lithium containing alloy, magnesium base alloy, crystal lattice,
hardness, tengile strength, compressive strength, Plasticity

ABSTRACT: Alloying Mg with Li produces alloys of a density lower than that of the -
normally uged Mg alloys (1.3-1.6 g/cm3), Moreover, vhen the Li content exceeds 11%,
the close-packed hexagonal lattice of Mg changes to a bod_y-centereq cubic lattice,
thus assuring an exceptional suitability. for. Preasworking. The available 1iterature

starting materialg, and particularly by the N_a"'zontent (an impurity of Li),as well
as by the conditions of the preparation and pProcesgsing of the alloys. This coxply-

investigators, particularly gince
the conditions under which the alloys are obtained are not always reported. To f£i1l
this gap, the authors investigated the Properties of binary and certain tgrnaty Li-’
containing Mg alloys prepared under fixed conditions from Mg (99.1% /

%
/
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pure; electrol,ytiq’
Li (99.7% pure, containing 0,15-0,20% Na), AOO A1l (99.7% pure), and KDO Cd (99.97% - -!
, 7 .

| A NR ps027005 - UR/0149/65/000/003 /0101 /0107
3 o 669.721
AUTHOR: Drits, M. Ya.; Sviderskays, Z. A.; Trokhova, V. .
T ] PR AR /D]
TITLE: Properties of lithium-contatnin um_alloys
p ey 108 Bgmastuzy alloy

are greatly affected by the purity of -~ |- -
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pure), Depending on the amount of L1 added, the Na content of the alloys varied from 1 -
0.01 to 0.04%. The specimens for mechanical tests were Prepared from hot-pressed rods.
On alloying Mg with Li, the hardneas of the alloys increases until the two-phage
region o + B {s attained (5-7% L1). As the Li content {g further increased, transftion ,
to the B-solid solution region takes place and, in alloys with 12-14% L1, the hardness
falls below the hardness of pure Mg. The presence of Li in the alloyg hardsns them

to a comparatively small extent (at 5-7% Li the hardness ig only 5-6 kg/mn higher
than the hardness of Mg). The same may be gaid of the effect of Li on compressive and
tensile strength of the alloys: the valuesg of this strength are somewhat higher than
for pure Mg when the L{ content s 3-7% (when the alloys have a two-phase structure),
but they decreage once trangition to the B-phase region takeg Place. If the Li con-
tent is below 3%, the structure of the alloys ig an o-golid Mg-base golution, This .
Pattern is to a large extent offget in ternary Mg alloys where the Presence of Al or*a
Cd as the third alloy element markedly enhances the hardness and the tensile and S B
compressive strength, particularly when Al ig uged. The best combination 1s that of .
alloys containing 2-5% Li _and 5-10% Al, ag then tensile strehgth is 27-33 kg/mm and .’
yield point = 17-22 kg/mm<, Allowance must be made, however, for the adverse effect

of Al on the plasticity of the alloys, due to the appearance of brittle ntermetallfie |—
phagses in their structure, Bvidently,—the'optlmal content of Al must be determined on °f ,
taking into account the concentration of Li and other alloy elements, as well as the

[
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. .55 .
{ TITLE: Study of the structure of the welded Joints of some aluminum alloys ﬁ
"—l‘j 5%, 1«7 ~, .
| SOURCE: Avtomaticheskaya svarka, no. B, 19%5, 26-30

| ToPIC TACS; aluminum alloy, zine containing alloy, maggesi containing alloy,
i man anese'b'sontaining alloy, zirconium containing elloy, alloy welding, alloy weld,
weld structure ’)«7 V7

: ! 6

ABSTRACT: The structure of the welded_Jjointg of two AMt;-type aluminum alloys con-
teining 1) 4.6% Zn, 1.9% Mg, 0.6% Mn and 2) 4.6% Zn, 1.9% Mg, 0.6% Mn, and 0.2% Zr :
has been investigated. Alloy sheets 2.5 mm thick were heat treated (solution an~ !
nealed at LLOC for 1 hr, water quenched, and aged at 100C for 100 hr) and TIG
welded with filler wire of the same composition. - Microscopic examination showed
that the segregation-induced heterogeneity of the solid solution and the precipita=' :
! tion of secondary phases at the grain boundaries occur mainly in the weld-adjacent ' __-
zone, which makes this zone the most probable place for stresses and microcracks to N
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originate.. The Addifion of zirconium, in addition to refining the structure of the
base metal, also modifies the structure of cast metal of the weld-adjacent zone and
prevents the formation of a continucus network at graln bousdaries. Qrig. art. has
6 figures. Lo

ASSOCIATION: Institut metallurgii im. A. A. Baykova (Institute’of Metadluray)
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[Metallography of light alloys] Metallovedenie legkikh spla-
vov. Moskva, Nauka, 1965. 226 p. (MIRA 18:10

1, Moscow, Institut metallurgii,
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ORG: none

TITLE: Influence of temperature on the mechanism of plastic deformation of magnesium
and_magnesium alloy containing 3% neodymium 1/7 7 .
: v

SOURCE: AN SSSZ. I i1, Metallovodeniyo legkikh splavov (Metallog- ‘
. raphy of light alloys;. Yoscow, Izd-vo Hauka, 1965, 125-134

TOPIC TAGS: magnesium, magnesium alloy, neodymium containing alloy’

ABSTRACT: The effect of temperature and additions of noodymium on the mechanism of
plastic deformation of magnesium was investigated. The investigation supplementa the
results of Ye, M. Savitakiy, v, F, Terekhova, I, V, Burov, I, A, Harkova, and O, P,
Naunkin (Splevy redkozemel!nykh metallov, Izd-vo AN SSSR, 1962), The magnesium
'specimens were annealed at 425-=450C for one hour, Spocimens containing 3% neodymium |
‘were heated to 535G, quenched in water, and aged at 200C for 8 hours. The micro- =
structure of the specimens was studied as a function of the annealing temperature and
degree of deformation, The nature of the plastic doformation is different at high :
tenmperatures compared with low temperatures, The addition of 3% Nd to magnesium —
shifts the transition of the low~temperature plastic deformation mechanism to the
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high~temperature mechaniam by approxmately 100C, It ia
. concluded that the strength-
ening effect due to lattice deformation (vhich results from cold plastic d:fgrztion)

peraists up to 350C, ‘ Orig, art, hna:/(B photographs.
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TITLE: Use of the method of thermome ical processing for strengthening of
semifinished products of allo MA11
. Y _..Q.%

SCURCE:_ AN S3SR. Institut motallurgii. Metallovedeniye legkikh splavov (Metallog-
raphy of IIght alloys). Woscow, Izd-vo Nauka, 1965, 217-225 ‘ 4
- boba frietural ™ahel, e fonicoh Maderisal Aot tasatrmact,
L MOPIC TaoS: fasiigied e : froget iy
ay

ography, wedsdstxtuztry, meta 1 process, magnesium alloy /
* MA11 magnesiua allay

. ABSTRACT: The effect of thermomechanical processing on the mechaniecal properties of
I alloy MA11 was studied in production conditions for both rolled and forgedsdemifinish
- products. The chemical content of the waterial investigated was: 2.46% N4 1.77% 1,
1 0.13--0.17% Ni, 0.05% Mn, less than 0,0% Cu, 0.007% Fe, less t o.oﬁ"sJi. and the -
| balance m_&_zggesium.ﬂhiechanical properties were studied at both om temperature and

| higher temperatures. The limit of prolonged strength and oreep was determined for —
200, 250, and 300C. It was shomn that the thermo%thanical processing resulis in the
obtaining of higher values of strength properties|Yotn at room and at higher tenpera-
tures; especially significant was e increase in the flow limit. Some lowering of |-
plasticity was noted; however, the Plasticity remained at a sufficiently high level.
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AUTHOR: Drits, M, Ye, .'(_.Mb‘s}:ow); Padezbnova, Ye. M..(Moscow); Bochvar, N. R. (Moscow)

ORG: none ' ~
)
TITLE: Constitution diagram of the Mg-Nd-Ni system in the Mg-rich region
g A T B
SOURCE: AN SSSR. estiya, Metally, no. 1, 1964, 149-152
5 V. Amelisac, [

{ TOPIC TAGS: phase analysis, terna.r;/c%;:?ound, magnesium base alloy, neodymium, njckel/
1/ FPK-55 thermal amalyzer = ____ _ . _ o e
| ABSTRACT: Alloys of the Mg-Nd-Mn system containing small amounts of Ni display high
mechanical properties at elevated temporatures. The elucidation of the role of Ni in strengthen-
ing the alloys of Mg with Nd and Mn as yet requires investigating the nature of the interaction
between components in termary (Mg-Nd-Mn, Mg-Nd-Ni and Mg-Mn-Ni) and quaternary
(Mg-Nd-Mn-Ni) systems, In this connection, as well as considering that the constitution dia-
gram of the Mg-Nd-Ni system in the Mg corner is as yet unknown, the article presents a dia- |
gram of the crystallization surface for this corner as based on the findings of thermal and mi-
crostructural analyses of Mg-Nd-Ni specimens specially meltediin electric resistance furnaces

Lcml 1/4 | UDC: 669,017,13
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a
under a layer of flux (56% LiCl and 46% KC1 ), The thermal analysis was carried out by ;
plotting the heating and cooling curves with the aid of the FPK-65 thermal analyzer (heating
and cooling rates both were ~2 deg/min). The investigation of the ternary diagram of ’
Mg-Nd-Ni was commenced with two polythermic cross-sections for a fixed content of Mg

(85 and 80% respectively) (Fig. 1) and it established that even minute additions of Ni to Mg-Nd
alloys lead to the formation of a new ternary compound conditionally denoted as X. In addi-
tion, it was possible to establish the presence of two new nonvariant transformations: peri-
teptic at 468°C and eutectic at 456°C and to find that the phases MggNd, ¥ and Mgz Ni are in

an equilibrium with the Mg-base ternary solid solution. The plotted projection of the crystal-

lization surfaces of the Mg-Nd-Ni system (Fig. 2) is such that the lines of the monovariant
transformations ¢;P and e, E are drawn from the critical points of the binary system to the

corresponding nonvariant points P and E across the compositions of the alloys present on the
polythermic cross-sections at the points of contact between two-phase fields. The transforma-
| tions taking place at these nonvariant points are descglbed by the following scheme:

point P -- temperature 468°C ~- ng% Nd, 13% Ni + MsgNd =a+Y
point E -~ temperature 455°C -~ Lzb% Nd, 17% Ni =a+ y+ MgzNi

. Card 2/4

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041121(



"APPROVED FOR RELEASE: Thursday, July 27, 2000

CIA-RDP86-00513R00041121

ry

L _44310-66
ACC NR: APG019835 -
: L4 . O
| “ - e | | ¢ b !
o L . "
b o=l q °
L ° / °. 4 o )
L2 o "
\ 500/ o . TP !
vy : Lot ol - Loa '
b ’ of < h )
. "‘- o* / .
; o ) ;o [ .
, 'm.’”‘. v f— :" B " '
’ [} . Ny ¢ sare, 7
Fig. 1. Polythermic cross- S N gt \-" i”'% .“55
-sections of the Mg-Nd- |- e . \( N
-Ni diagram with a fixed - \"’ W] N ]
Mg content 40011 '." ! 4 ”’1“ ] [
' 8‘;”,’/ . x . : X | .
(a- 85%mg; b~ 80% Mg) ¢ ’ !
K i el
! o
JO T s 0 s w0 sNG, wha%
»,..'.j ) S ) } [ 1 1 g
N, wt.% ¢ uw s 1 s ¢
[t PO A D S - - - 1

APPROVED FOR RELEASE: Thursday, July 27, 2000

CIA-RDP86-00513R00041121(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041121

oot | Mg-Nd-N1 diagram

g of the
Fig. 2. Projection of the crysmmultion surface

. 2

- . \I.Q’

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041121(



"APPROVEVDV FOR RELEASE: Thursday, July 27, 2000

semr——- — 7 CIA-RDP86-00513R00041121

/‘;\\BSTR T:,;\ Cold- and hot-rolled sheets (2.5 mm thick) of high strength
AL;L-Zn-_g_alloy containing a total of 7.5% 2n and Mg at a Zn/Mg ratio
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ACC NR. AP6020915 SOURCE CODE: UR/0369/66/002/002/0183/0187 ;if/ =

AUTHOR: Drits, M. Ye.,; Kadaner, E. 843 Orekhova, A, l.; Romanov, v. Y.

} A
ORG: 1Institute Oof Metallurgy im. A. A. Baykov (Institut metallurgii}flg '

, p / b
TITLE: Effect of small additions of copper[Lnd silver on corroaio& of
Al-Zn=Mg alloys .

GOURCE: Fiziko-khimichesksaya mekhanika materialov, v. 2, no. 2, 1966,
183-187

TOPIC TAGS: aluminum alloy, zinc containing alloy, magnesium con-
taining alloy, copper containing alloy, silver containing alloy,
alloy corrosion, stress corrosion, corrosion registance

of 2; 0.6% Mn, 0.15% Zr, 0.2% Fe and 0.1% Si, and additionally alloycd
with 0.3% each Cu and Ar, were tested for resistance to general and '
stress corrosion, Test specimens wvere solution annealed at L450C tor L
30 min, water quenched, and aged at 1kOC for o4 hr (temper T6) which |
ensured the highest strength characteristic of the alloy. Stress tests'
done in a 30 g/l NC1 + 20 g/1 NaHCO, solution under a stress equal to ‘-
0.8 of the yield strength shoved that the initisl alloy failed in 23 hr,
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while alloys with Cu, or Ar, or Cu and Ar did not fail even with 100~
110 hr exposure. Alloying with silver vas more effective in increasing
the stress-corrosion resistance than alloying with copper, but the
highest stress-corrosion resistance was achieved with combined alloying
with both Cu and S8i, Alloys (with Cu and Ar) additionally alloyed with
0.6% Mn or 0.3% Cr or 0.2% each Mn and Cr had still higher resistance
to stress corrosion. These alloys did not fail in 200 hr under a
stress equal to the yield strength, but their strength characteristics
decreased somevhat compared vwith alloys without Mn or Cr. In prolonged
stress-corrosion tests, the alloys with 0.3% Cu or 0.3% each Cu and Ar
sustained a stress equal to 0.9 yield strength for 254556 hr, wvhile
the initial alloy failed 4in 60 hr. 1In stress-corrosion tests under
conditions of anodic polarization under a stress equal to 0.9 yield
strength, the rupture life of the initial alloy increased from 25 %o

51 min with alloying with Cu and Ar, and to 75==93 min with alloying
with Cr. Additions of Cu and Ar, hovever, noticeably decreased the
resistance of the alloy to general corrosion. This harmf, effect can
be reduced to some extent by additional alloying vith_ggjL hich shovs
that the addition of Cr improves the alloy resistance to both general
and the stress corrosion. The beneficial effect of additional Cr 1smj

£il
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pro%;?ly associated with the increased stability of the protectivf oxide
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AUTHOR: Drits, M. Ye. (Moscow); Psdezhnova, Ye. M. (Moscow) 36

|orRa: none R ' o
2] 11

TITLE: Phese composition\ and lging‘ of alloys of the aluminum-copper-
sngsnese-cadmium system

Y v
SOURCE: AN SSSR. 'Izvestiya., Metally, no. 3, 1966, 165-1T1
POPIC TAGS: aluminum bese slloy, phase composition, metal aging

ABSTRACT: The article gives the results of a study of the isothermal
oross ssctions of slloys with a conatant content of 0.5% mangsnese and
0.2% csdmium, and of en investigstion of the effect of aging on aome
alloys. Materials for prepsring the slloys to be tested were: aluminum
(99.985%), cedmium (99.91%?, and slloys made of electrolytic mengenese .
and, copper. The castings bhad a diameter of 20 mm and e height of 60 mm,
After threefold deformation (shrinkage 50%) and twofold pressing (degree
of Gompression about 60%), rods with a dismeter of 6.5 mm were obtained. |
Betgeen the deformations, homogenizing snnealing at 500°C for 2l hougs
was? performed, Final annealing at temperatures of 530, 500, and LOOC
was: carried out for 128, 200, snd 600 hours, respeotively. The content

f1/2 UDC: 6694715'3'Th!73_.
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TITLE: Effect of alloying elements on recrystallization of magnesium-base alloys

SOURCE: AN SSSR. Izvestiya. Metally, no. 4, 1966, 75-83

TOPIC TAGS: manganese alloy,mepwessizm neodymium alloy, megseshem
aluminum alloy, cerium conteining alloy, nickel containing alloy, zinc containing
alloy, magnesium alloy) recrystallization/MAll alloy, MAS a,‘lloz, B)}]N al%oy

£
ABSTRACT: The effect of additional alloying,with Ce’\,/ Al, Mn? Nl’%r anon the re-
crystallization temperature of Mg-Mm, Hg—_!‘l_t&/’and Mg-Al alloys has been investigated.
Mg-1.5% Mn alloy was additionally alloyed with 0.2—3.0% Ce or 0.1—2.0% Al;
Mg-3.0% Nd alloy, with 0.2—1.5% Mn or 0.1—1.0% Ni; and Mg-4.5% Al alloy,with
'0.2—1.5% Zn or Mn. Alloy specimens annealed to a coarse-grain structure were upset
at room temperature with 60% reduction, annealed at 100 to 450C for 1 hr, aud air
cooled. Obtained data showed that in Mg-Mn alloy, 0.43% Cé raised the temperature of
the beginning of recrystallization (tp,) from 150 to 300C, while 0.15—1.0% Al raised
it only to 175C; at higher content of either element, the ty, dropped. Alloying of
Mg-Nd alloy with 0.5% Mn raised the tpy from 325 to 375C, but at 1.5% Mn, the tpy
dropped to 350C; 0.2% N1 had no effect, but 1.0% Ni lowered the tpy to 300C. Alloying

Cord 1/2 __upc: 669.721.5
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of Mg-Al alloy with 0.5% Mn or 1.5% Zn ha
ty, from 175 to 150C. Mg-Nd-Mn and Mg-Nd-Ni alloys have
the beginning of recrystallization (300—375C) and-ﬁte h

temperature to melting temperature. Heat-resistané {All la
temperatures of 250—300C, belong to this group. MAB
Mg-Mn-Ce gystem are less heat resistant and are capadb
Alloys of the Mg~Al-Mn and Mg-Al-Zn systems have low heat
for operatim at 150—200C. Orig. art. has:
SUB CODE: 021/ OTH REF:

11/ SUBM DATE: 14Apr65/ ORIG REF:

Card 2/2 ML

d no effect; 1.5% Mn or 0.52 Zn lowered the
the highest temperature of

est ra

lloyslg:hich can operate at
" MAB and B_Py_"e{lloys of the

1é"0f operating at 200—250C.
resistance and can be uged
4 flgures and 1 table.

'of recrystallization
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ACC NRi AT6024925 (A N SOURCE CODEt UR/2981/66/000/004/0159/0169 |
AUTHORs Dr____ﬁlita M, Ye.; Kadaner, E, S.; Vashchenko, A. A.3 Shiryayeva, N. V.3 !
Fridlyander, 1, N, - ! ! 2 Iysyova, Y. Yei 5 >
ORG: none - 4 ; ‘f)

1 I
i TITIE$ Structure of weld joints of Wé-type alloys

SOURCE:  Alyuminiyevyye splavy, no. 4, 1966. Zharoprochnyye 1 vysokoprochnyye splavy
(Hoat resistant and high-strength alloys), 159-169

TOPIC TAGSs aluminum zinc alloy, aluminum alloy property, weld evaluation / V96
aluminum zinc alloy

ABSTRACT: The purpose of the study was to dotqénine the influence of various alloy-
ing elements on the structure of V96-type weld 33oints by using filler wire of various
compositions. A definite relatiopship was found between the tondency of the alloys
to form hot cracks\during weldinénnd the structure of the transition zone of the weld,
Joint. 4s a rule, tho_structurel¥f the transition zono differs from tho centor of the
seam in that it has coarser agglomeratns of second oxcoss phases along the grain
boundaries; in most cases, those phases form a continuous network. The coavser the
Structure of tho transition zone, greater its oxtent, more proncunced the network
character of the structure, and greater the enrichment of the boundaries with brittle
second phases, the more distinct is the tendency of the dlloys to form hot cracks dur-

Card 1/2
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1, 1696756
ACC NR:  AT6024925

ing welding. Conversely, & fine, regular struoture of the transition motal zone and

a discontinuity of the network of second phases correspond Lo lowor values of the
cracking coefficient. By selecting optimum welding conditions, one can influence the
i process so as to obtain a favorable structure in the transition zone and thus reduce

the danger of failure of the weld Qoints_.l Orig. art. hast 7 figures.
'
SUB CODEs 11/ SUBM DATEt none/ omo%am 003/ OTH REF: 001
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| ACCRR: AP6031721 A) SOURCE CODE: UR/0370/66/000/005/0125/0131

AUTHOR: Drits, M. Ye. (Moscow); Sviderskayay Z. A, (Moscov); Yelkin, F. M. 1(,/5 )

ORG: none

TITLE: Effect of additional alloying on the structure and properties of beta-phase
magnesium-lithium glloys

2\ Vv
SOURCE: AN SSSR. Izvestiya. Metally, no. 5, 1966, 125-131

TOPIC TAGS: magnesium lithium alloy, aluminum containing alloy, zinc containing
alloy, copper containing alloy, rare metal containing alloy, silver containing alloy,
alloy structure, alloy property , MACANCS/om BASE ALLOY, L17TrHrvrm
LONTRIING A4t QY 4 50410 MECHQMIO7, PRoOPE R TS

ABSTRACT: The effect of lithium and some other alloying elements on the structure
and properties of magnesium-base alloys has been investigated. It was found that the
mechanical properties of binary magpesium-lithium alloy remain unchanged with 1ithium
content varied within 10--20%. hot extruded alloys have high ductility, ho—50%
elongation, but a tensile strength bf only 9—11 l(g/mm2 and a yield strength of

6—T7 kg/mmi. In the as-cast condition, the alloy has a uniform coarse-grained struc-

ture of solid solution, with grain size decreasing as lithium content increases from
10f to 20%. - AluminumVhdded in the amount of 1.5% to magnesium-14% lithium alloyz--
roises the tensiie strength to 22—23 kg/mm?, the yleld strength to 2022 kg/mm’, and
the hardness to 60—T0 kg/mmz, but reduces elongation to 10—15%% zine 11ver.ﬂ:oppet_

Card_ 1/2 ‘ Upc: 669.721,5'884

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041121(



- "APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041121
L 46768-66 '
ACC NR:  Ap6031721 N

1
cadmium‘i,;‘ and ;‘g_mqfalso increase the tensile and yield strength, but not as much
as aluminum. ¥ Yinc,for instance, added in the amount of 0.25—k,0%; increases the
alloy strength by 5—6 kg/mm?, but reduces the elongation from 40—50% to 30~35%.
Addition of 0.5—5.0% silver increases the alloy strength, but somewhat lowers its
ductility. The alloy containing 14% 1ithium and 5% silver had a tensile strength,

yield strength and elongation of 14 l;a{nnz, 10.7 kg/m?, and 38%, respectively.

Alloying with neodymium, lanthanum cerium increased the elongation to 60% without
significant effect on the strength. |#Aging at 20C for 6 months or at 60C for 100 hr
lowers the strength and raises the ductility of alloy containing aluminum. Alloys-
with an aluminum ontetof 0.75--2.0% are the least affected by aging. Zinc, silver,
copper, neodymium, lanthanum, zirconium“hnd yttrium reduce somevhat the softening
effect of aging. Orig. art. has: 5 figures. [¥D]

SUB CODE: 11/ SUBM DATE: 19Apr65/ ORIG REF: 004/ OTH REF: 018/ ATD PRESS:
5090 . . .
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- AUTHOR{ Drits, M. Ye.; Sviderskaya, Z. A.; Yelkin, F. M. f

——T T T e E T a

ORG: none -
g;.

TITLE: Effect of,.’ alloying on the structure and properties of Mg-Li alloys containing
aluminum L»

SOURCE: Tsvetnyys metally, no. 6, 1966, 83-85

TOPIC TAGS: magnesium alloy, lithium containing alloy, aluminum contninix;gk a};oy.
tin containing alloy, silver containing alloy, copper contuning‘;nq\y’i n thecon-
containing alloy,. calcium containing allay, barium containing alloy, bismu
taining alloy, nerdymium containing alloy, slloy proper'-y(

TRTI‘: ttempt has been made to improve and stabilise the mechanical pmpertieli:-.
ﬁf-s_gv 1h% ?.?‘Imswgﬁm by additional alloying vith Ce, Bi, Ba, l:l: Nd,eg:;t?:. N
Cu, 6n and Ag. Fughly machined alloy ingots were extruded at 200C wi “i-tr ductio { -
of 88% and tntec’; for structure end mechsnical properties. The test un:d Bs shoved -
that the structur” of cast Mg—1L% Lie=1.5F Al alloy had s cosrse-grai -21 u:e L
vhich partly recrtald zed with extrusion. The majority of quatemary nnoie d:d A
ag-cast conditior! had a finer structure than the ternary alloys, while ex gu hesell_
alloys had a pa.r‘;_'!'}' recrystallized structure with precipitation of a secondary A

| Card_1/3 o 5 UDC: _669.721'B84:620.1
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"ACC NR:  APGO207L2

A c
4’1,{\1’4;\(’\qu/\/\/
With increasing content of _C_é_v, Bi‘b Ba, Ni, Md, Ce, La, Cu (from 0.10—0.30 to

)
1.5—2.0%), the tensile strength(pf the ternary alloys decreased by 7—9 kg/mm” end

the ductility Increased by 2—3 times (see Fig. 1). Mloying Mg—lh%LiEl.Z{hﬁ
with silver decressed the strength of the alloy considerably less than te e ruded
elements and had practically no effect on the structure., Mechanical te; 8 otB

alloys after stabilization annealing shoved that none of the alloying etemmtm’:ilizin
except silver;\/ mproves the stability of the mechanical properties. Ai‘lers:mn o ﬁi
ennealing (100 hr at 60C) the Hg—lthi—l.sgAl—-zzAg alloy had a ?Zﬁz eco mgd o
of 1T kg/mm?, a yield strength of 15.8 'kg/mm , and an elorl:gation o%Al a]’.lo mpand
15.5 kg/min?, 14.8 kg/mm? end 208, respectively, for Mg—1USLi—1.5 oriy. g
ihowed at 60C a 15—20% increase in the short-and long-term hardness. 8 [‘.m] :
3 rigures. '

Y

SUB CODE: 11/ 6UBM DATE: none/ OTH REF: 005/ ATD PRESS:O 029
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. 1.07365- (£)/ETI__IdP(c) _ JID/JG/IH
"~ {TACC™RR: AP6033619 SOURCE CODE: UR/0136/66/000/010/0077/0081
,| AUTHOR: Drits, M. Ye.; Sviderskaya, Z. A.; Trokhova, V. F.
ORG: none 30

TITLE: Effect of chemical composition on properties of Mg-L1i alloys

SOURCE: Tsvetnyye metally, no. 10, 1966, 77-81

’ -~
TOPIC TAGS: magnesium lithium alloy, alloy composition, alley property, alloy
structure

ABSTRACT: The properties of binary magnesium-base alloys containing 0—12% lithium,
melted from 99.91%-pure magnesium and 99.96Z-pure l1ithium (to eliminate the effect

of sodium), were determined in the hot-axtruded or annealed (at 500C for(50 hr)
conditions. It was found that lithium ZOntent increased the resistivitf up to 12%:
from 4.6 to 14.4 p.ohm+cm for both hot-extruded and annealed specimens. with lithium
content increased to 5%, microhardness increased from about 50 to 58 kg/mm2 but
dropped by 6-—8 kg/mm2 with further increase of lithium content, The density of
alloys decreased with increasing lithium content from 1.74 g/cm3 for pure magnesium
to 1.39 g/cm® for alloy with 12% lithium. The tensile strength of hot-extruded

alloy with 12% lithium (B-phase) dropped more than 507 and the elongation increased

8 times compared to those of pure magnesium. Annealing lowered the tensile strength
of pure magnesium from 21 to 10 kg/mm2; annealed alloys containing up to 10% lithium

Card  1/2 UDC: 669.721'884:620.1
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L _07%65.67 /
ACE NR:  AP6033619 4 E;
\

J have a tensile strength 2—7 kg/mm? higher than pure magnesium. The elongation of
annealed alloys with 1—5% or over 10% 1lithium is lower than that of hct-extruded
alloys. In two-phase alloys (5—10% Li), no difference is cbeerved. The yield strength
of hot-extruded or annealed alloys follows the same pattern as the tensile strength,
Hot-extruded magnesium has a fine-grained structure; alloys containing over 10Z
1ithium have a coarse-grained structur Lithium has little or no effect on the
recrystallization process. The f-phase! appears in hot-extruded alloys at 3% lithium
and is present in considerable amounts in alloys with 5Z lithium. The structure

of alloy with 6—9X lithium consists of a and a + B eutectic. Alloys containing
over 10% lithium have a homogeneous structure of B-solid solution. The alloys
containing more than 3% lithium have a tendency to soften under stresses at tempera-
tures as low as 60—100C. The rupture strength of alloys with 9—12% lithium is

80% lower than that of pure magnes!lum. Only in alloy containing 2% magnesium is the
rupture life higher than in pure magnesium. Orig. art. has: 2 figures. '1,]

SUB CODE: 11/ SUBM DATE: ‘none/ ORIG REF: 004/ OTH REF: 002/ ATD PRESS: 5101
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“ACC NR:  AP6027738

-

~TTSGURCE CobEr UR/0020/66/ 169’/'6614‘//0884[08’86 ;

5
AUTHOR: Drits, M., Ye.; Bochvar, N. R. %
ORG: Motallurgy Institute im. A. A. Baykov (Institut metallurgii) A "

TITLEt Dotermination of the limits of Joint solubility of neodymium and nickel in
8014d magnesium '111

SOURCE‘ AN SSSR. mklady’ Ve 169) NOe u‘, 1966’ Mé
TOPIC TAGS$ neodymium, nickel, magnesium, solubility, alloy phase diagran

or to determine the limits of joint solubility of noodymiun and
ﬁﬁcg; sg.igriagnesium, 1gothermal sections of the Mg-Nd-Ni dlagram were plg:tl':;:m.’.8
at 430, 400 and 250° on the basis of microscopic and chemical analyses of the ol oy
and moasurementa of their electrical rosistance. All the sections intersect s
\phase rogionst a single-phase region of a solid solution of Nd and Ni in Mg, three 4
two-phase regions a-'-l'iggud, atX and attgoM, and two three-phm'e reglions a-l'l'igglldﬂt::
atl+¥goNi, It was found that the introduction of Ni into Mg-Nd alloys decreaseswo
solubility of Nd in Mg, whereas the introduction of Nd into Mg-Ni alloys lonvolzu
solubility of Ni in Mg virtually unchanged. As the temperature drops, the re v ve
positions of the phaseregions change? the single- and two-phase regions narrow ::n;w
and the three-phase regions widen. From the microstructural studies, the szgsr:md
joint solubilities of Nd and Ni in solid magnesiun were determined at 430, ’

Card_1/2 _ UDCs 541.123.34
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L 05128-67 ' | . '
ACC NR:  AP6027738 : ‘ 5
250¢°C,

The electrical resistance measuremonts confirmed the microstructural data,

The paper was presented by Azademioian Sazhin, N. P., 13 Dec 65. Orig. art. hass 2
figures and 1 table, :

SUB CODE: 11/ SUBM DATEs 10Dec65/ ORIG REFt 004/ OTH REFs 001
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AUTHORSs Drita, M. You Q{oacow); Sviderskaya,

ORG: none
ultrasonic

TTTLE: Effect of alloying and of thermal treatment on the sxtinction of

vibrations in pagneslum alloys

SOURCEs AN SSSR. Ievestiya. Motally, no. 6,

TOPIC TAGS: magnesium alloy, calcium eowhadnisg alloy,
ibration, ultrasound absorption

ultrasonic Vv

The offect of ndding caloium and ndgohmotal (98% rave carth motala con=
6% Ce), respectively, to magnesium on the scattering and extinction of super=
the alloy was determined. In addition, the effect of different the
treatments of the alloy on the extinction of supersonic vibrations was investigated.
The study gupplements the results of D. P. Lovtsov, V. P. Sizo¥, and A. G. Spasskiy
(Viiyaniye usloviy lit'ya na zatukhaniye ulttrazvuka V metallakh. IzV. VUZov,
revetnaya metallurgiys, 1958, No. 3, 127). The alloy gpacimens were prepared after .
the mothod of Lavrove gchematic of the experimental ins the detormina=
tion of ultrasonic absorption is presented. The microstructure,

rolated with the ultrasonic absorption of ‘r

trical resistance of, the specimens wero cor
the latter, and the experimental results are presented_ graphically (see Fige. 1).
i 1/3 uDc: _669.721.5
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|ture (initial state--after quenching); = 2
length of specimen during wltrasonio c
extinotlon measuremeanlss 1 = 50,
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e o = e e

ACC NRi 102036443

It is concluded that the extinction of ultrasonic vitration in the:t_a_ :itoys ise: tho
function of the grain size of the latter (the extinotion is sma]ltee tanimnc e

ain size)s The formation of emall amounts of fine-grained interme e g
Eraa no noticeable effect on the extinction of ultrasonic vibrations. g

. |6 tables and 2 equations. ..
|suB conE: 11/ SUBM DATE: , 18Peb65/ ORIG REF: 4095/ OTH REF: 003

’
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[ ACC NR  AP70041;: : (A/) T SOURCE GO TR /0369/6702/006 021 o
AUTHOR: " Drits, M. Ye.; Kadaner, E. S.; Romanov, V. V.

2:6;5 I;\stitute of Metallurgy im. A. A. Baykov AN SSSR, Moscow (Institut métallurgii
SR :

al TITLE: . Effect of copper and ch;omium on the corrosion properties of Al-Zn-Mg alloys

SOURCE: Fiziko-khimicheskaya mekhanika materialov, v. 2, no. 6, 1966, 621-623

TOPIC TAGS: alumdnum zéasezagmesiom alloy, magnesese containing alloy, zirconium
containing alloy, copper cmﬁining alloy, chromium containing alloy, &3y corrosion
resistance, aﬁuy&%erty, M o Mosion, Warsalon M{z, w:._m;,l._,,/.,_mo.s
ABSTRACT: Inég:s of Al-Zn-Mg aluminum alloys containing (Z) 5 zn, 2.5 Mg, :
: 0.2—0.5 Mn, 0.15 Zzr, additionally alloyed with up to 0.75% Cu andfor
- 0.16% Cr were hot and cold rolled into 2.5 mm~thick sheets. The sheets
were solution annealed at 450C, quenched, naturally aged for 7 days or
artificially aged at '100C for 10 hr or at 140C for 24 hr, and then
tested for mechanical properties and corrosion resistance, Corrosion
tests were done in a golution of 30 g/l of NaCl + 20 g/1 of NaHCO,.
The general corrosion rate was investigated on specimens fully.sub-
merged for 200 hr. The stress corrosion was investigated on specimens
under a tensile stress equal to 90% of the yleld strength for 500 hr, .! |
The stressed alloys, without Cu or Cr additions, aged at 100 and.140C '

UDC: none
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| temperature of 1759, A table shows the mechanical properties
with 3% Nd at different temperatures. Further tables and fig
experimental data on the effect of the degree of deformation

temperature thermomechanical working on the mechan
}temperatures. Miorophotos show the microstructure of alloys

|neodymiune Orige art, hast &4 figures and 2 tables.
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z?titutionu. Fin, 8SSR 23 no.8:158-60 Ag 162, (MIRA 15:8)
(White Russia--Public institutions—Accounting)
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_DRITS, V.3 UZHVENKO, M,
Change the procedure of income tax payment by consumer
cooperatives, Fin.SSSR 37 no.3150-62 Mr 163, (MIRA 1614)

1. Starshiy ekonomist Labinsko onnogo {inanao
otdela Krasnodarskogo kraya, 80 Myomos Y080

(White RussiaCooperative societies—Taxation)
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DRITS, V.A.
T Method for quantitative phase X-ray structure analysis, Zav, lab,
24 no,51565-569 '58, (MIRA 1136)

1, Irkutskly gosudarstvennyy universitet,
(Phase rule and equilibrium)
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DRITS, V.A.; KASHAYEV, A.A.
i

X-rag study of a kaolinite single crystal, XKri
n0,2:224=227 MrvAp 160, & smno@?ﬁﬁ; 13-9)

1, Irkutskiy gosudarstvennyy universitet i I
rkutskoye geolo avl .
(Eaolinite) g0 ogotpravienire
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NIKULINA, S.Ya,3 DRITS, V.A.
Cau;lytio prépertiea of same clays of the Irkutsk Provinae,
Report No.4t Acid:.sctivatdon of clays of Troshkovekiy deposits.
1zv. Fiz.-khigi, néuch.-issl, inst, Irk. un. 5 no.1:161-170 '61,
' (MIRA 1638)
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X-ray diffraets
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